The analyzing power A N for pp elastic scattering is expected to reach a peak value of 0.045 in the Coulomb Nuclear Interference (CNI) region at a momentum transfer −t of 0.003 (GeV/c) 2 . During the 2004 RHIC Run, we completed a measurement of A N in the CNI region by detecting the recoil protons from pp elastic scattering using a polarized atomic hydrogen gas jet target and the 100 GeV RHIC proton beam. We report the first measurements of the A N absolute value and shape in the −t range from 0.0015 to 0.010 (GeV/c) 2 with a precision better than 0.005 for each A N data point. The recoil protons were detected with two arrays of Si detectors. The absolute target polarization as monitored by a Breit-Rabi polarimeter was stable at 0.924 ± 0.018. This result allows us to further investigate the spin dependence of elastic pp scattering in the very low −t region.
The analyzing power A N for pp elastic scattering is expected to reach a peak value of 0.045 in the Coulomb Nuclear Interference (CNI) region at a momentum transfer −t of 0.003 (GeV/c) 2 . During the 2004 RHIC Run, we completed a measurement of A N in the CNI region by detecting the recoil protons from pp elastic scattering using a polarized atomic hydrogen gas jet target and the 100 GeV RHIC proton beam. We report the first measurements of the A N absolute value and shape in the −t range from 0.0015 to 0.010 (GeV/c) 2 with a precision better than 0.005 for each A N data point. The recoil protons were detected with two arrays of Si detectors. The absolute target polarization as monitored by a Breit-Rabi polarimeter was stable at 0.924 ± 0.018. This result allows us to further investigate the spin dependence of elastic pp scattering in the very low −t region.
The elastic scattering of nucleons has been studied for a long time as the most fundamental reaction to extract information on the elementary building blocks of matter, nucleons. Regarding the initial and final states in elastic scattering of protons, there are three types of processes ; no spin reversal, single spin reversal and double spin reversal processes. These processes can be described by the use of five independent helicity amplitudes which have hadronic and electromagnetic parts. The electromagnetic part of the helicity amplitudes is well understood by QED. On the other hand, the hadronic part is being studied 1 . The analyzing power (A N ) mainly depends on the single spin reversal process. At very small momentum transfer −t = 0.001 to 0.02 (GeV/c) 2 , two helicity amplitudes (hadronic and electro magnetic) become similar in size and interfere with each other. We call this phenomenon Coulomb Nuclear Interference (CNI). The values of A N is expected to reach a peak of 0.045 at −t ∼ 0.003 (GeV/c) 2 . The shape of A N is related to the hadronic amplitude of the single spin reversal process. Experimetal knowledge is needed to constrain theory. The only A N data available in the CNI region is from E704 at Fermilab 2 with limited accuracy. Last spring (the 2004 RHIC run), we carried out a measurement of A N in the peak CNI region using a polarized atomic hydrogen gas jet target.
Since the CNI process is ideal to be used as a polarimeter for a high energy proton beam 3 and to determine the RHIC beam polarization, we have installed the RHIC Absolute Polarimeter 4 . This polarimeter consists of the silicon spectrometer and the polarized atomic hydrogen-jet target, which includes a Breit-Rabi polarimeter to obtain a precise absolute target polarization 5 . By knowing the absolute polarization of the target (P target ), we measured the absolute A N from the scattering asymmetry with respect to the target spin sign (ǫ target ), that is, A N = ǫ target /P target . Since we are using the elastic scattering process of proton beam and proton target, we also obtain the absolute beam polarization from the scattering asymmetry with respect to the beam and A N . Figure 1 shows the schematic of the setup. We detect the recoil particles by using 3 left-right pairs of silicon strip detectors. The strips run vertically with respect to the beam direction. The read out pitch is about 4 mm and each channel outputs energy (T R ) and time of flight (tof ). The readout channel number gives us the angle (θ R ) information as shown in Fig. 2 . To get A N , we measure the left-right asymmetry of the elastic event yield with respect the target spin sign, then divide it by target polarization. The key points of this experiment are high target polarization and the capability of selecting the elastic events. The target polarization was quite high, accurate (P target =0.924 ± 0.018) and stable 5 . We confirmed that both the recoil particle mass and the forward-scattered particle mass (missing mass) were consistent with that of the proton using the following two correlations. T R and tof confirm the recoil particle is proton (Fig. 3) . T R and channel number (∝ θ R ) confirm the forward scattered particle is proton (Fig. 4) . We have focused on the smaller T R region (< 5 MeV) which corresponds to −t region of 0.0015 < −t < 0.01(GeV/c) 2 . High energy incident protons that punch through Figure 4 . The correlation of T R and channel number (∝ θ R ) of one detector. Each detector has 16 channels. This confirms the forward scattered particle is a proton (less than 5 MeV). Because the higher energy protons punched through the silicon detector, the measured T R decreases beyond channel number 9. We have measured A N in the peak CNI region from 0.0015 to 0.010 (GeV/c) 2 in −t, and observed the peak shape of A N for the first time.
